DNA damage and aging.
The hypothesis discussed here is that a major component of aging in metazoans is oxidative damage to nuclear DNA. Such a viewpoint would be consistent with the fact that all of the thus far identified premature aging syndromes in mammals involve mutations in nuclear proteins. Several of these nuclear proteins are enzymes that are related to DNA metabolism or DNA repair. Among the single- and double-stranded DNA damage repair pathways present in eukaryotes, only one pathway often fails to restore the full information content of the genome and typically would result in a deletion of a few base pairs. This pathway is called nonhomologous DNA end joining (NHEJ) and it is a major pathway for the repair of double-strand DNA breaks. Repetitive DNA content may determine the extent to which any organism can use this pathway, and therefore, may dictate a key factor in the balance between oxidation and organismal lifespan.